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Our Vision for Nuclear Energy:

A Secured Providing diversification of supply
A Affordabled Keeping energy costs competitive

A Cleand Delivering a major non-emitting source

. The challenge for all countries is to put in
WORL motion a transition to a more secure, lower-
omggg:;‘“ carbon energy system, without undermining
> economic and soci al develo

World Energy Outlook 2007 (OECD/IEA)

China

and India
Msigns

http://www.worldenergyoutlook.org/2007.a8p



The Problem of Climate Change

A Global greenhouse gas (GHG) emissions have grown since
pre-industrial times, increasing 70% between 1970 and 2004

A With current climate change mitigation policies and practices,
global GHG emissions will continue to grow

A The Earth is about to undergo long lasting changes in its
climate, seas and land cover, including

I Temperature
T Precipitation Global Warming (deg C) by 2100 (IPCC prediction)
i Sealevel '
I Ocean circulation
I lcelsnow cover

I Storm frequency
I Storm intensity

I Desertification

http://www.grida.no/climate/ipcc_tar/http://www.grida.no/climate/ipc@ tar/


http://www.grida.no/climate/ipcc_tar/

The Challenge for Nuclear Energy

A Carbon emissions need to be brought to a sustainable balance

141

L

b Billion of Tons of
Carbon Emitted
per Year

7 o
Stabilization

Triangle

Flat path

Avoid
Doubling
co,

14} P4
7’
“\QQ&“
¢°°v\\ 7
é\o‘\g‘ /
<7
Ve
2 7 Stabilization
g Triangle
7’
7 l / 1 “wedge”
Flat path
2005 2055

8 wedges

are needed to
build the
stabilization
triangle

1 wedge

avoids
1 billion tons of
carbon emissions
per year by 2055

0 —

1955 2005 2055

Holding CO2 Emissions constant
defines a

Otriangl ed,
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A Nuclear energy can be part of the future, sustainable sources

A Contributing a
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nuclear plants worldwide, to about 1000 plants, for example

A Nuclear energy systems must continue their advances in order to
unlock a potential on this scale

http://www.princeton.edu/~cmi4
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Generations of Nuclear Energy

Generation IV
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Generation IV Goals
Sustainability

1. Generate energy sustainably, and promote long-term availability of nuclear fuel

2.  Minimize nuclear waste and reduce the long term stewardship burden

Safety & Reliability

3. Excelin safety and reliability
4. Have avery low likelihood and degree of reactor core damage

5. Eliminate the need for offsite emergency response

Economics

6. Have alife cycle cost advantage over other energy sources

7. Have alevel of financial risk comparable to other energy projects
Proliferation Resistance & Physical Protection

8. Be avery unattractive route for diversion or theft of weapons-usable materials,

and provide increased physical protection against acts of terrorism

GIF01900 Technology Goals.pdfe



Creation of the International Forum

A Started in Jan 2000 by nine countries and established Jul 2001
A Agreed that nuclear energy is needed to meet future needs

A Defined four goal areas to advance nuclear energy into its next,
0fourthod generati on:

I Sustainability
I Safety & reliability

I Economics
I Proliferation resistance and physical protection
AWi Il collaborate to make O0Gener at

large numbers by 2030, or earlier
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http://www.ged.org/GIF/About/origins.htm7



Generation IV International Forum
Chartered in July 2001

A

Set out Vision, Goals and Objectives

Nine charter members

Created a virtual organization

Government leaders in a Policy Group

I Technical advisors in an Experts Group
Makes decisions by consensus

Members bear their own costs, and participate
In the systems and R&D that they choose

GIF works with other organizations, especially
IAEA and OECD/NEA to draw expertise

Shares information openly where possible

Founding Members now joined by:
ASwitzerland (2002), Euratom (2003), China and Russia (2006)

Charter of the Generation IV Intern;

Preamble

The igned entities the “Members™) set forth the
following Terms of Reference for the Generation IV International Forum (GIF), a
framework for i i ion in research and p for the next

generation of nuclear energy systems, in recognition of the following considerations:

‘Taking into account the expected increase in energy demand worldwide and the
growing awareness about global warming, climate change issues and sustainable
development, nuclear energy will be needed to meet future global energy demand.
However, opportunities for building new nuclear energ;

their attractiveness and suitability i
research and development (RADY inthe areas of sconomics, safety, w
proliferation resistance is necessary in order to achieve nuclear energy’s potential
worldwide.

Nuclear power plant technology has evolved as three distinct design generations:
1. Prototypes,

2. Current operating plants, and

3. Advanced reactors.

The next generation of nuclear energy systems must be licensed, constructed, and
operated in a manner that will provide a competitively priced supply of energy,
keeping in consideration an optimum use of natural resources, while addressing
nuclear safety, waste, and proliferation resistance, and the public perception
concerns of the countries in which those systems are deployed.

Recognizing both lhe positive attributes and shortcomings of the prior generations
of reactor designs, it is now time to lay the groundwork for a fourth generation to
be called Generation IV. Because the next generation nuclear energy systems will
address needed areas of improvement and offer great potential, many countries
share a common interest in ad d R&D that will support their development.
Such development will benefit from the identification of promising research areas
and collaborative efforts that should be explored by the international research
community.

The collaboration on R&D by many nations on the development of advanced next
generation nuclear energy s
such systems.

stems will aid the progress toward the realization of

http://www.ge#.org/PDFs/GIFcharter.pdf8



The Technology Roadmap

A Two-year effort by 100 international experts
finding the most promising nuclear systems

A Six systems were selected:

I Gas-Cooled Fast Reactor (GFR)

i Lead-Cooled Fast Reactor (LFR)

I Molten Salt Reactor (MSR)

I Sodium-Cooled Fast Reactor (SFR)

i Supercritical-Water Reactor (SCWR)

I Very-High-Temperature Reactor (VHTR)

A Timelines and research needs were developed
for the needed technology

http://www.ge#.org/Technology/roadmap.htn®



